Are the neurochemical and behavioral changes induced by lesions of the nucleus basalis in the rat a model of Alzheimer's disease?
A review of the work on the neurochemical, electroencephalographic and behavioral changes induced in the rat by lesions of the nucleus basalis is presented. The similarities and differences between the effects of the lesions and the neurochemical and clinical alterations characterizing senile dementia of Alzheimer type are pointed out. The decrease in choline acetyltransferase (ChAT) activity in the cortex following unilateral or bilateral electrolytic or neurotoxic lesions of the nucleus basalis are described and compared with the decrease in ChAT activity found in the cortex and hippocampus of patients affected by senile dementia. At variance with the latter condition, in rats with lesions of the nucleus basalis a spontaneous recovery in cortical ChAT activity has been observed 3-6 months after the lesion. The lesions of the nucleus basalis decrease high affinity choline uptake activity which, however, undergoes a rapid recovery. Lesions also decrease spontaneous and drug-stimulated ACh release from the cerebral cortex. Transitory changes in the number of muscarinic binding sites have been reported in the cerebral cortex of the lesioned rats while a decrease in the number of muscarinic binding sites has generally been found in the cerebral cortex of patients with senile dementia. [3H] glutamate uptake in the striatum of the lesioned rats was not affected. In both lesioned rats and patients affected by senile dementia, a decrease of low voltage high frequency electrocortical activity has been reported. Unilateral and bilateral lesions of the nucleus basalis bring about an impairment of the acquisition of active and passive avoidance responses and of the rewarded alternation discriminatory tasks involving working memory and spatial memory. On the other hand, memory impairment is a typical symptom of senile dementia. In conclusion, the lesions of the nucleus basalis only partly mimic the complex clinical picture of senile dementia of Alzheimer type. They offer, nevertheless, a useful tool for understanding the critical role of the central cholinergic pathways in some of the cognitive processes and identifying potentially useful pharmacological treatments.